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1 Patent Application 

2 PROCESS FOR APPLYING MICROCAPSULES TO TEXTILE MATERIALS 

3 AND PRODUCTS FORMED BY THE PROCESS 

4 
5 

6 FIELD OF THE INVENTION 

7 The present invention relates to a process for applying microcapsules to textile materials 

8 and textile materials comprising microcapsules. Embodiments of the present invention are 

9 advantageous for use in hosiery finishing processes. 
10 

1 1 BACKGROUND OF THE INVENTION 

■^12 A technique known as microencapsulation is used to enclose chemically reactive material 



Jp in tiny microcapsules from which such material can be released when exposed to particular 
||4 conditions. See, Fairchild's Dictionary of Textiles, 7^^ edition. Microcapsules comprise a core 
||5 including one or more active agents, or ingredients, surrounded by a thin wall. A variety of 



06 processes exist for manufacturing microcapsules having varying sizes, alternative materials for 

the composition, thickness, and rupturability of the capsule wall, and various active agents within 
J|8 the capsule core. Microcapsule walls can comprise a wide variety of materials, such as gelatin 



1 9 and polymeric materials, including polyurethane, polyolefm, polyamide, polyester, 



20 polysaccharide, silicone resins, epoxy resins, formaldehyde resins, and the like. Contents are 



21 released when microcapsule walls rupture, dissolve, or otherwise disintegrate, in response to 

22 appropriate stimuh, or activating factor(s), for example, pressure or friction from physical 

23 contact with skin, temperature of skin, and/or wetting by skin moisture. 

24 Microcapsules applied to textile materials, and to fabric and garments made therefrom, 

25 impart characteristics supplied by active agents to the textile materials and/or deliver the agents 
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1 to the fabric or garment environment, such as the wearer of a garment. Active agents may be 

2 "conditioning" agents, that is, substances which improve or modify the chemical or physical 

3 characteristics of a surface, for example, fabric and/or skin. Examples of fabric conditioning 

4 agents include fragrances, softening agents, elasticity improving agents, flame proofing agents, 

5 bacteriostatic agents, antistatic agents, soil proofing agents, water repellent agents, antishrinking 

6 agents, heat proofing agents, coloring materials, and brighteners, among others. Skin 

7 conditioning agents, include, for example, fragrances, moisturizing agents, vitamins, depilatory 

8 agents, coloring agents, bleaching agents, and combinations of these and other agents. 

9 A typical approach for applying microcapsules to textile materials is to place a textile 
;l0 material in a bath containing both microcapsules and a binder as an initial step in the application 
f| 1 process. For example, U.S. Patent No. 4,882,220 discloses a process that involves applying to a 
{12 fibrous structure a treating liquid comprising microcapsules enclosing a fragrance, a resmous 

^1 3 binder, such as a silicone-based binder in an amount of 0.5-5 times the weight of the 

i!l4 microcapsules, and a pressure absorbing agent, and then drying the fibrous structure at a 

;il5 temperature of between 60° and 150° C. As another example, U.S. Patent No. 5,232,769 

J 6 discloses mixing skin-conditioning microcapsules with a silicone or urethane based resin, 

17 feeding the mixture into a bath containing a softening agent, introducing a textile material into 

18 the bath, and heating in the range of 20 to 80° C for about 1 5 to 30 minutes. 

19 Another conventional method for applying microcapsules to textile materials is to expose 

20 a textile material to microcapsules coated with a binder. In U.S. Patent No. 4,234,627, for 

21 example, microcapsules containing a fabric conditioning agent are apphed to fabrics via a 

22 capsule transfer agent surrounding, or enveloping, the microcapsules. The capsule transfer 

23 agents may be cationic or nonionic organic materials and mixtures thereof having a melting point 
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1 in the range of 40° to 150° C, which deposit microcapsules onto fabrics during the washing, 

2 rinsing, or drying cycles of a laundry process. 

3 In each of these methods, microcapsules are distributed around a textile material in the 

4 presence of a binder. Binders cross-link with and cause microcapsules to attach, or bind, to the 

5 first surface with which a microcapsule-binder complex comes into contact. As such, 

6 microcapsules coated with binders and microcapsules introduced to textile materials in the 

7 presence of a binder tend to adhere to the first surface contacted. This tendency results in 

8 microcapsules aggregating predominantly on one surface of a textile material, for example, the 

9 outer surface of a hosiery garment, creating a layer, or film, of microcapsules on one surface. 
^io Consequently, each of these methods has the disadvantage of uneven penetration and distribution 
III 1 of microcapsules around all surfaces of the textile material. Layering of microcapsules on one 

surface of a textile material resulting jfrom initially dispersing microcapsules in the presence of a 

111 3 binder creates the need for using an increased amount of microcapsules in attempt to apply 

j|4 microcapsules to other surfaces of the textile material. As such, prior textile treatment methods 

■^i 5 have generally required utihzation of large numbers of microcapsules to provide effective 

06 microcapsule application. 

17 Since microcapsules added to a treatment environment in the presence of a binder tend to 

1 8 adhere to the first surface contacted, microcapsule-binder complexes also aggregate on surfaces 

19 in the treatment environment other than a textile material, for example, the wall of a treatment 

20 bath container. Thus, methods involving initial application of microcapsules in the presence of a 

21 binder also have the disadvantages of decreased distribution of microcapsules around a textile 

22 material and loss of microcapsules and binder due to adherence onto other surfaces in a treatment 
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1 environment. Such uneven distribution and loss of microcapsules and binder results in a need for 

2 an increased amount of both microcapsules and binder to adequately cover a textile material 

3 Uneven distribution of microcapsules throughout a textile material causes an uneven 

4 delivery of microcapsule contents, for example, to the wearer of a microcapsule-treated hosiery 

5 garment. Moreover, "layered*' microcapsules tend to shed, or "flake" away, from the surface of 

6 a textile material, causing an undesirable appearance of a fabric or garment. 

7 Other methods attempting to improve penetration and distribution when applying 

8 microcapsules to textile materials involve contacthig a textile material with a binder before 

9 adding microcapsules. One method utilizes a step wherein a textile material is pre-treated with a 
40 relatively small amount of binder, after which microcapsules are added, and then a relatively 

if 1 large amount of binder is appUed. In another method, disclosed in U.S. Patent No, 4,201,822, 

42 microcapsules incorporated in an acrylic resin emulsion are vacuum-filtered onto a fabric, which 

Il3 is allowed to cure at ambient temperatxire overnight. In yet another method using binder-coated 

1 4 microcapsules, the binding agent is filtered away from the microcapsules so as to allow the 

is binder to transfer to a textile surface first. Filtered microcapsules are then added, and cross-link 

1 6 with the binder on the textile surface. 

17 One disadvantage to approaches applying a binder before microcapsules is similar to that 

1 8 described above. Since a binder adheres to the first surface it contacts, the binder tends to 

19 aggregate on one surface of a textile material, and microcapsules will adhere primarily to the 

20 surface containing the binder when added. Thus, such techniques do not solve the problem of 

21 uneven penetration and distribution when applying microcapsules to textile materials. 

22 Prior methods have also attempted to apply microcapsules without a binder. U.S. Patent 

23 No. 4,882,220, discussed above, discloses that for firm retention of microcapsules encapsulating 
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■4, 

1 a perfume on ultra fine fibers, for example, 0.7 denier or less/filament, co-polymer filaments 

2 used in crimping yams, the microcapsules are trapped between fibers without using binders. 

3 However, washing easily removes microcapsules attached to fibers without a binder. Thus, the 

4 4,882,220 patent describes applying microcapsules to ultra fine fibers in a solution with a binder, 

5 for example, a siHcone resin binder in the amoimt of 0. 1 -2% by weight of the solution, to 

6 decrease removal of microcapsules during washing. 

7 These types of approaches to microcapsule apphcation have other disadvantages. When 

8 a textile material is contacted with a binder before microcapsules are added, a substantial 

9 increase in the amount of binder is required to adhere the microcapsules to the material. An 
''lo increase in the amount of binder used increases cost. Moreover, when relatively large amounts 

Co 

III 1 of binder are used, the tendency of "layered" microcapsules to shed fi*om the surface of a textile 

fii 

W2 material increases, resulting in an undesirable appearance of a fabric or garment. Another 

^3 disadvantage of such approaches is a longer cycle time to distribute an increased amount of 

J34 binder around a textile material and to apply binder at multiple stages. A longer cycle time 

;^|5 increases cost of the overall process. 

ll6 Binding agents generally decrease the "hand," or tactile qualities such as softness or 

17 "feel," of a fabric or garment. The more binder used in a microcapsule application process, the 

1 8 more likely the hand of a textile material will be diminished. As well, in order to enhance 

19 resistance to removal of microcapsules during washing, an increased amount of binder is often 

20 used, which impairs the feel of the textile structure even further. In addition, when binders 

21 permeate into woven or knitted yams, an even stiffer hand results. Thus, a disadvantage in such 

22 methods applying binder before and/or after microcapsules and using an increased amount of 

23 binder is that the hand of the textile material is decreased. 
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1 Efforts have been undertaken to address the negative effect on hand caused by use of an 

2 increased amount of binder. For example, fabric softening agents are added to the binder in 

3 some processes, and a silk protein is added to microcapsules in another process, to counter the 

4 decrease in hand associated with use of larger amounts of binder. Other methods pre-treat a 

5 textile material with a water repellent to prevent permeation of the adhesive binder into the 

6 textile fibers or interstices of fabric knits or weaves in attempt to decrease the adverse effect of 

7 binders on the hand of the fabric. However, adding such steps and materials to microcapsule 

8 application processes disadvantageous^ adds to both the cycle time and cost of those processes 

9 and may even prevent microcapsules from penetrating into the structure of a textile material. 

|- ® Thus, there is a need for a process for applying microcapsules to textile materials such as 

||l fabric and^r garments that provides for more thorough and more even penetration of 

fll 

||2 microcapsules in a textile material, that avoids aggregation and layering of microcapsules 

lis predominantly on one surface, and that decreases and/or overcomes the tendency of layered 

J|4 microcapsules to shed fix)m the surface of a textile material. There is a need for a more efficient 

ui 
PI 

■'|5 process for applying microcapsules to textile materials that overcomes the disadvantages of using 

|T6 increased amounts of microcapsules and binder and increased process cycle times of prior 

17 methods. There is also a need for a process for applying microcapsules to fabric and/or garments 

1 8 that provides for an improved hand of the fabric and/or garments. It is to these perceived needs 

1 9 that the present invention is directed. 
20 

2 1 SUMMARY OF THE INVENTION 

22 The present invention relates to a process for applying microcapsules to textile materials 

23 and textile materials comprising microcapsules. The present invention provides processes for 
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1 treating a textile material with microcapsules, such as in a hosiery finishing process, in which 

2 microcapsules are applied to the textile material first, followed by dispersion of the 

3 microcapsules with a dispersant, which is followed by addition of a binder to promote adherence 

4 of the microcapsules to the textile material. 

5 The present invention further provides textile materials comprising microcapsules. 

6 Textile materials of the present invention have an even distribution of microcapsules and an 

7 improved hand when compared to other microcapsule-treated textile materials. Textile materials 

8 of the present invention include natural and synthetic textile fibers and yams, woven and knitted 

9 fabrics, non-woven structures, and garments made firom such fibers, yams, and/or fabrics. 

i|0 Processes according to the present invention are particularly well suited for applying 

m 

I; |1 microcapsules to textile materials such as fine denier hosiery, including hosiery comprising 

[|2 nylon. 

||3 Features of a process of the present invention for applying microcapsules to a textile 

114 material may be accomplished in one or more of the embodiments of the present invention. As 

^ will be appreciated by those of ordinary skill in the art, the present invention has wide utiUty in a 

f f 6 number of applications as illustrated by the variety of features and advantages discussed below. 

17 A process for applying microcapsules to a textile material of the present invention 

1 8 provides numerous advantages over prior methods. For example, the present invention provides 

19 a process for applying microcapsules to a textile material utilizing a sequence of first applying 

20 microcapsules without a binder, followed by dispersing the microcapsules through the textile 

21 material with a dispersant, and thereafter promoting adherence of the microcapsules to the textile 

22 material using a binder. As such, a process of the present invention avoids the tendency 

23 associated with previously used methods of microcapsules introduced in the presence of a binder 
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1 to adhere only to the first surface of a textile material contacted. Thus, a process for applying 

2 microcapsules as in the present invention advantageously provides for more thorough and more 

3 even penetration of microcapsules in a textile material. 

4 Another advantage of the present invention is that, as a result of more even penetration of 

5 microcapsules in a textile material, the microcapsules are less likely to "flake" away from the 

6 textile material. This allows a fabric and/or garment made by a process of the present invention 

7 to maintain a desirable appearance without flaking. Moreover, a fabric and/or garment made by 

8 a process of the present invention has the advantage of maintaining more microcapsules in 

9 adherence to the fabric and/or garment for increased delivery of the microcapsule contents over a 
HJO longer period of time. As a result of such increased distribution and adherence, a process of the 

|il present invention advantageously utilizes a much lower percentage of microcapsules relative to a 

11 y 

||2 textile material than in prior methods. 

IIB Another advantage is that the present invention provides a process for applying 

J=|4 microcapsules to textile materials that utilizes a shorter cycle time and is thus less expensive than 

|^|5 prior methods. Another advantage of a process for applying microcapsules according to the 

PI 

|f 6 present invention is that, because a binder is apphed after microcapsules are dispersed around 

17 and through a textile material, less binder is used, and the process is thus less expensive than 

18 prior methods. 

19 Another advantage is that the present invention provides a process for applying 

20 microcapsules to textile materials that eliminates the need for additional steps, such as filtration 

21 of binder-coated microcapsules, pre- treatment of fabric with a binder, and adding other agents, 

22 for example, a protein for softening, as used in prior methods. A process for applying 

23 microcapsules as in the present invention requires no complicated processing steps. 

8 



1 Consequently, the present invention provides a process for applying microcapsules to textile 

2 materials that is more efficient and cost-effective. 

3 Another advantage is that in a process for applying microcapsules using a lesser amount 

4 of binder as in the present invention, the hand of the textile material is enhanced, as compared to 

5 other methods. Yet another advantage is that in a process for applying microcapsules in which 

6 excess binder is rinsed from a textile material as in the present invention^ the hand of the fabric 



7 and/or garment is enhanced. As such, in a process as in the present invention, microcapsules can 

8 be apphed to textile structures without impairing the hand, or feel, of the textile structures. 

9 As will be reahzed by those of skill in the art, many different embodiments of a process 
;^|0 for applying microcapsules to textile materials according to the present invention are possible. 
i|l Additional uses, objects, advantages, and novel features of the invention are set forth in the 
||2 detailed description that follows and will become more apparent to those skilled in the art upon 
IP examination of the following or by practice of the invention. 

il4 

% DETAILED DESCRIPTION 

J|6 The present invention relates to a process for applying microcapsules to a textile material 

17 and the products formed by the process. An embodiment of the present invention provides a 



1 8 process for treating textile materials with microcapsules, such as in a hosiery finishing process, 

19 in which microcapsules are apphed to the textile materials first, followed by dispersion of the 

20 microcapsules with a dispersant, which is followed by addition of a binder to promote adherence 

21 of the microcapsules to the textile materials. 

22 Textile materials, or structures, treated with microcapsules by processes as in the present 

23 invention gradually release encapsulated substances onto a wearer's skin. Such textile structures 
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1 include apparel which are worn in direct contact with a wearer's skin, such as hosiery of various 

2 lengths, including pantyhose, stockings, and socks, underwear, lingerie, foundation garments, 

3 leotards, T-shirts, athletic apparel, and the Uke. Textile structures having microcapsules applied 

4 according to processes of the present invention can also be used as bedclothes which can contact 

5 the skin, such as mattress covers and sheets, and materials having therapeutic uses, for example 

6 gauze, bandages, tape, and the like. 

7 A process for applying microcapsules as in the present invention can be used with textile 

8 structures including yams, fabrics constructed in various manners, such as weaving and knitting 

9 in a variety of pattems, and articles and garments made therefrom. Such textile structures may 

4|0 comprise natural fibers such as cotton, synthetic fibers such as nylon and polyester, or mixtures 

m . 

ii JI 1 thereof In a preferred process and product of the present invention, the textile structures to 

iff; ii 

j! iS, 

i|2 which microcapsules are appUed comprise nylon fibers, 

||3 In an embodiment of the present invention, a process for applying microcapsules to a 

f |4 textile material comprises contacting the textile material with the microcapsules, dispersing the 

^iS microcapsules around and through the textile material with a dispersant, and adhering the 

J|6 dispersed microcapsules to the textile material with a binder. In such a process of the present 

17 invention, the microcapsules are thoroughly dispersed and evenly applied to the textile material. 

18 In embodiments of the present invention, a textile material may be contacted by 

19 microcapsules in a treatment bath container. The textile material is placed in the container. A 

20 predetermined weight of microcapsules is measured and diluted with warm water in 

21 approximately a 10 to 1 ratio. Microcapsules utilized in processes of the present invention may 

22 be of various sizes, have walls of various compositions and thicknesses, and contain various 

23 active ingredients. Examples of active ingredients include fragrances, vitamins, and lotions, for 
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1 example, moisturizing agents such as aloe vera. The microcapsules can contain one or more 

2 such active ingredients and combinations of these and/or other active ingredients. The walls of 

3 microcapsules of the present invention comprise a gelatin-like substance, and are rupturable in 

4 the presence of appropriate stimuli, such as friction and/or body heat. 

5 In embodiments of the present invention, the microcapsule dilution is added to the 

6 treatment bath container with the textile material. Preferably, the treatment bath contains no 

7 dispersants or binders when the microcapsules are added. In embodiments, microcapsules placed 

8 in a bath with the fabric or garment have an anionic charge. The bath is mechanically stirred for 

9 three minutes to disperse the microcapsules in the solution around the textile material. This 
physical dispersion of microcapsules is unaided by other agents, for example, a dispersant or 

111 binder. 

fil 

1 12 Once the bath is stirred sufficiently, a dispersant, such as a silicone finish, is placed in the 
|||3 bath to disperse the microcapsules throughout the bath and to thoroughly penetrate the textile 
C|4 material. Dispersants utilized in processes of the present invention have an ionic charge that is 

5 different than the charge of the microcapsules. For example, dispersants having a cationic 

:[|6 charge are used to disperse microcapsules having an anionic charge. A different ionic charge 

17 allows dispersants to disperse the microcapsules in a treatment bath aroimd and through a textile 

1 8 material. A weak, but opposite, charge is often sufficient to provide adequate dispersion of 

19 microcapsules. Dispersion of anionic microcapsules around and through a textile material with a 

20 mildly cationic dispersant allows the microcapsules to temporarily attach to surfaces of the 

21 textile material. In embodiments of the present invention, the dispersant is a sihcone finish, such 

22 as "SI-1974" manufactured by The Virkler Company (12345 Steele Creek Road, Charlotte, 

23 N.C.). 
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1 In embodiments, a cationic dispersant is placed in a bath with the textile material. The 

2 bath is then heated to a temperature in the range of about 80° F to 120"^ F for a period of between 

3 about 8 and 20 minutes. In preferred embodiments, the bath is heated to a temperature of 100° F 

4 for approximately 8 minutes, 

5 Once the bath has been heated for the predetermined temperature and time, a binder is 

6 added to the mixture in the bath. As with dispersants described above, binders utilized in 



7 processes of the present invention have an ionic charge that is different than the charge of the 

8 microcapsules. Binders having a cationic charge are effective for attaching microcapsules 

9 having an anionic charge to textile materials. In embodiments of the present invention, anionic 
;^|0 microcq)sules dispersed around and through, and temporarily attached to, a textile material in a 

11 J^l treatment bath with a mildly cationic dispersant are more strongly bound to surfaces of the textile 

| |2 material with a more strongly cationic binder. In embodiments of the present invention, 

||3 microcapsules are bound to textile materials using a cationic acryUc binder. 
C|4 After a binder is added, the bath is heated to a temperature in the range of about 80° F to 

^^|5 120° F for a period of between about 8 and 20 minutes. In preferred embodiments, the bath is 
heated to a temperature of 100° F for approximately 10 minutes. Following heating at the 

17 predetermined temperature and time, the treatment container is then drained of the microcapsule 

1 8 and dispersant bath solution. 

19 The textile material is then rinsed to remove excess binder to prevent any excess binder 

20 from reacting with a finishing agent. In embodiments, the textile material is rinsed with water 

21 having a temperature in the range of about 70° F to 1 10° F for a period of between about 5 and 

22 10 minutes. In preferred embodiments, the textile material is rinsed with circulating water 

23 having a temperature of 80° F for approximately 5 minutes. A warm rinse is preferred in order 
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1 to effectively remove excess binder from the textile material However, a rinse temperature that 

2 is too high, for example, above 1 10° F, tends to cause microcapsules to become unattached from 

3 a textile material. 

4 Following the warm rinse, the rinse bath is drained from the treatment container. The 

5 treatment container is then filled with water having a temperature of about 80° F, to which a 

6 finishing agent, such as a lotion finish, is added. Finishing the microcapsule apphcation process 

7 with a finish "coat" is preferred to "seal" the microcapsules in place on the textile material so as 

8 to avoid being easily washed from the textile material. The total cycle time for such a process 

9 for applying microcapsules to textile materials as in the present invention is approximately one 

I'f 0 hour. Accordingly, the present invention provides a method by which microcapsules are more 

HI 

j[il thoroughly and evenly applied to a textile material in a cost-effective manner. 

||2 Embodiments of the present invention comprise textile materials comprising 

113 microcapsules, as described above. Textile materials formed by a process of the present 

}|4 invention include natural and synthetic textile fibers and yams, woven and knitted fabrics, non- 

yl 

'1 5 woven structures, and garments made from such fibers, yams, and/or fabrics. Processes 

ji |6 according to the present invention are particularly well suited for applying microcapsules to 

17 textile materials such as fine denier hosiery, including hosiery comprising nylon. 

18 In an embodiment of the present invention, a process for applying microcapsules to a 

19 textile material comprises: placing the textile material in a treatment bath; contacting the textile 

20 material with the microcapsules; dispersing the microcapsules around and through the textile 

21 material with a dispersant; and adhering the dispersed microcapsules to the textile material with a 

22 binder, wherein the microcapsules are thoroughly dispersed and evenly applied to the textile 

23 material. Such a process for applying microcapsules to a textile material fiirther comprises, prior 
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1 to contacting the textile material with the microcapsules, measuring a predetermined weight of 

2 the microcapsules and diluting the predetermined weight of the microcapsules with warm water 

3 in a microcapsule-to-water ratio of approximately 1 0 to L In embodiments, the step of 

4 contacting the textile material with the microcapsules comprises physically dispersing the 

5 microcapsules around the textile material in the bath, such as by stirring the bath for three 

6 minutes. 

7 In embodiments, a process for applying microcapsules to a textile material further 



8 comprises, after dispersing the microcapsules with the dispersant, heating the bath to a 

9 temperature in the range of about SO"" F to 120° F for a period of between 8 and 20 minutes. In 
^|0 preferred embodiments, the step of heating the bath, after dispersing the microcapsules with the 

Jll dispersant, comprises heating the bath to a temperature of 100° F for ^proximately 8 minutes. 

i; y 

|||2 In embodiments, a process for applying microcapsules to a textile material further 

||3 comprises, after adhering the dispersed microcapsules to the textile material with a binder, 

114 heating the bath to a temperature in the range of about 80° F to 120° F for a period of between 8 

[II 

•^|5 and 20 minutes. In preferred embodiments, the step of heating the bath, comprises heating the 

?! 6 bath to a temperature of 100° F for approximately 10 minutes. 



17 In the present invention, after adhering the dispersed microcapsules to the textile material 

1 8 with a binder and heating the bath for a predetermined temperature and time, embodiments of a 

19 process for applying microcapsules to a textile material further comprise draining the treatment 

20 bath. 

21 Embodiments of a process for applying microcapsules to a textile material further 

22 comprise rinsing the textile material. In embodiments, the step of rinsing the textile material 

23 further comprises rinsing the textile material with water having a temperature in the range of 
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1 about 70° F to 1 10° F for a period of between 5 and 10 minutes. Preferably, the step of rinsing 

2 the textile material with water comprises rinsing the textile material with circulating water 

3 having a temperature of 80° F for approximately 5 minutes. 

4 In the present invention, after rinsing the textile material with water at a predetermined 

5 temperature and time, embodiments of a process for applying microcapsules to a textile material 

6 fiirther comprise draining the treatment bath. 

7 Embodiments of a process for applying microcapsules to a textile material ftirther 

8 comprise substantially filling the treatment bath with water having a temperature of about 80° F. 

9 In embodiments, a process of the present invention ftirther comprises adding a finishing agent to 
l^lp the treatment bath. In preferred embodiments, the finishing agent is a lotion finish. 

nil In embodiments of the present invention, the microcapsules, the dispersant, and the 



||j2 binder each have an ionic charge, and the ionic charge of the microcapsules is opposite the ionic 
|iJ3 charge of the dispersant and the binder. In preferred embodiments, the microcapsules have an 
ill4 anionic charge and the dispersant and the binder each have a cationic charge. 



"^|5 In embodiments of the present invention, the microcapsules contain a moisturizing agent, 

;= |6 a fi:agrance, or a combination of a moisturizing agent and a firagrance. In embodiments of the 

17 present invention, the microcapsules contain a vitamin or a mixture of different vitamins. 

18 In embodiments of the present invention, the dispersant is silicone-based. In preferred 

19 embodiments, the silicone-based dispersant is a silicone finish. 

20 In embodiments of the present invention, tHe binder is an acrylic. 

21 In a embodiments of a process for applying microcapsules to a textile material of the 

22 present invention, prior to placing the textile material in a treatment bath, the textile material has 

23 completed a dyeing process. 
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In embodiments of the present invention, a process for applying microcapsules to a textile 
material comprises a finishing process for fine denier hosiery. In preferred embodiments, the 
fine denier hosiery comprises nylon. 

In an embodiment of the present invention, a process for applying microcapsules to a 
textile material comprises: measuring a predetermined weight of the microcapsules and diluting 
the predetermined weight of the microcapsules with warm water in a microcapsule-to-water ratio 
of approximately 10 to 1; placing the textile material in a treatment bath; physically dispersing 
the microcapsules in the bath to contact the textile material with the microcapsules; dispersing 
the microcapsules around and through the textile material with a silicone-based dispersant; 
heating the bath to a temperature in the range of about 80° F to 120^ F for a period of between 8 
and 20 minutes; adding a binder to the bath to adhere the dispersed microcapsules to the textile 
material; heating the bath to a temperature in the range of about 80° F to 120° F for a period of 
between 8 and 20 minutes; draining the treatment bath; rinsing the textile material with water 
having a temperature in the range of about 70° F to 1 10° F for a period of between 5 and 10 
minutes; draining the treatment bath; substantially filling the treatment bath with water having a 
temperature of about 80° F; and adding a finishing agent to the treatment bath, wherein the 
microcapsules, the dispersant, and the binder each have an ionic charge, and the ionic charge of 
the microcapsules is opposite the ionic charge of the dispersant and the binder, and wherein the 
microcapsules are thoroughly dispersed and evenly appUed to the textile material. 

In such an embodiment of the present invention, the microcapsules contain a moisturizing 
agent, a fi-agrance, or a combination of a moisturizing agent and a firagrance. In embodiments of 
the present invention, the microcapsules contain a vitamin or a mixture of different vitamins. 
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1 In such embodiments, a process for applying microcapsules to a textile material 

2 comprises a finishing process for fine denier hosiery. 

3 In an embodiment of the present invention, a process for applying microcapsules to a 



4 textile material comprises; measuring a predetermined weight of the microcapsules and diluting 

5 the predetermined weight of the microcapsules with warm water in a microcapsule-to-water ratio 

6 of approximately 10 to 1; placing the textile material in a treatment bath; stirring the bath for 

7 three minutes to physically disperse the microcapsules and contact the textile material with the 

8 microcapsules; dispersing the microcapsules around and through the textile material with a 

9 dispersant, the dispersant being a sihcone finish having a cationic charge; heating the bath to a 
*^ |0 temperature of 100° F for approximately 8 minutes; adding an acrylic binder having a cationic 
J |1 charge to adhere the dispersed microcapsules to the textile material; heating the bath to a 

|j|2 temperature of 100° F for approximately 10 minutes; draining the treatment bath; rinsing the 

||3 textile material with circulating water having a temperature of 80° F for approximately 5 

Il4 minutes; draining the treatment bath; substantially filling the treatment bath with water having a 

i5 temperature of about 80° F; and adding a lotion finishing agent to the treatment bath, wherein the 

u ft. 

Jf 6 microcapsules are thoroughly dispersed and evenly appUed to the textile material. 



17 In such an embodiment of the present invention, the microcapsules contain a moisturizing 

1 8 agent, a fragrance, or a combination of a moisturizing agent and a fragrance. In embodiments of 

1 9 the present invention, the microcapsules contain a vitamin or a mixture of different vitamins. 

20 In such embodiments, a process for applying microcapsules to a textile material 

21 comprises a finishing process for fine denier hosiery. 

22 Embodiments of the present invention comprise a textile material having microcapsules 

23 applied thereto comprising the steps of: placing the textile material in a treatment bath, 
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1 contacting the textile material with the microcapsules, dispersing the microcapsules around and 

2 through the textile material with a dispersant, and adhering the dispersed microcapsules to the 

3 textile material with a binder. 

4 In such embodiments of the present invention, the microcapsules contain a moisturizing 

5 agent, a fragrance, or a combination of a moisturizing agent and a fragrance. In embodiments of 

6 the present invention, the microcapsules contain a vitamin or a mixture of different vitamins. 

7 Embodiments of the present invention comprise a textile material having microcapsules 

8 applied thereto comprising the steps of: measuring a predetermined weight of the microcapsules 

9 and diluting the predetermined weight of the microcapsules with warm water in a microcapsule- 
to-water ratio of ^proximately 1 0 to 1 ; placing the textile material in a treatment bath; 

?B 1 physically dispersing the microcapsules in the bath to contact the textile material with the 

j |2 microcapsules; dispersing the microcapsules aroimd and through the textile material with a 

III 3 silicone-based dispersant; heating the bath to a temperature in the range of about 80° F to 120° F 

04 for a period of between 8 and 20 minutes; adding a binder to the bath to adhere the dispersed 

Ifl 

'l|5 microcapsules to the textile material; heating the bath to a temperature in the range of about 80° 

H6 F to 120° F for a period of between 8 and 20 minutes; draining the treatment bath; rinsing the 

17 textile material with water having a temperature in the range of about 70° F to 1 10° F for a 

18 period of between 5 and 10 minutes; draining the treatment bath; substantially filling the 

19 treatment bath with water having a temperature of about 80° F; and adding a finishing agent to 

20 the treatment bath, wherein the microcapsules, the dispersant, and the binder each have an ionic 

21 charge, and the ionic charge of the microcapsules is opposite the ionic charge of the dispersant 

22 and the binder, and wherein the microcapsules are thoroughly dispersed and evenly applied to 

23 the textile material. 
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1 In such embodiments, the textile material is a garment. In preferred embodiments, the 

2 garment is fine denier hosiery. 

3 In such embodiments of the present invention, the microcapsules contain a moisturizing 

4 agent, a fragrance, or a combination of a moisturizing agent and a fragrance. In embodiments of 

5 the present invention, the microcapsules contain a vitamin or a mixture of different vitamins. 

6 Embodiments of the present invention comprise a textile material having microcapsules 

7 applied thereto comprising the steps of: measuring a predetermined weight of the microcapsules 

8 and diluting the predetermined weight of the microcapsules with wami water in a microcapsule- 

9 to-water ratio of approximately 10 to 1 ; placing the textile material in a treatment bath; stirring 
^'f 0 the bath for three minutes to physically disperse the microcapsules and contact the textile 

? |l material with the microcapsules; dispersing the microcapsules around and through the textile 

1 12 material with a dispersant, the dispersant being a sihcone finish having a cationic charge; heating 

||3 the bath to a temperature of 100° F for approximately 8 minutes; adding an acryhc binder having 

Ji4 a cationic charge to adhere the dispersed microcapsules to the textile material; heating the bath to 

yi 

|^|5 a temperature of 100° F for approximately 10 minutes; draining the treatment bath; rinsing the 

iJ|6 textile material with circulating water having a temperature of 80° F for approximately 5 

17 minutes; draining the treatment bath; substantially filling the treatment bath with water having a 

1 8 temperature of about 80° F; and adding a lotion finishing agent to the treatment bath, wherein the 

19 microcapsules are thoroughly dispersed and evenly applied to the textile material. 

20 In such embodiments, the textile material is a garment. In preferred embodiments, the 

21 garment is fine denier hosiery. 
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1 In such embodiments of the present invention, the microcapsules contain a moisturizing 

2 agent, a fragrance, or a combination of a moisturizing agent and a fragrance. In embodiments of 

3 the present invention, the microcapsules contain a vitamin or a mixture of different vitamins. 

4 Although the present invention has been described with reference to particular 

5 embodiments, it should be recognized that these embodiments are merely illustrative of the 

6 principles of the present invention. Those of ordinary skill in the art will appreciate that a 

7 process for applying microcapsules to textile materials of the present invention may be 

8 implemented in other ways and embodiments. Accordingly, the description herein should not be 

9 read as limiting the present invention, as other embodiments also fall within the scope of the 
l| 0 present invention. 
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